Preliminary study on the potential utility of GFP as a biosensor for drug stability in parenteral solutions.
In the health care setting, drugs added to large volume parenteral solutions (LVPS) are routinely administered to improve therapeutic effects and provide a faster clinical response. The development of analytical techniques that permit the detection of incompatibilities between drugs and parenteral solutions is necessary to guarantee their correct association with minimum adverse effects. Green fluorescent protein (GFP) has been used as a biological indicator of sterilization and disinfection processes because it exhibits a high thermal stability and is easily detected using UV light and spectrofluorometry. The response of GFP structure and/or protonation state to physicochemical changes in the solution favors its potential use as a biosensor for drug stability in parenteral solutions. The stability of the diuretic drugs furosemide and aminophylline, individually or combined, added to parenteral solutions of 20% mannitol and 0.9% NaCl was monitored by absorbance and RP-HPLC immediately and after 20 h of storage at room temperature, with and without 1 h exposure to a strong oxidant, H2O2. Changes in GFP fluorescence intensity were evaluated under the same conditions for purified GFP added to aliquots of the drug/LVPS solutions. Results show that GFP fluorescence intensity was proportional to the loss in drug stability over time and thus may potentially be added to a lot sample of a drug/parenteral solution as an immediate on-site test for defective product.